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Malnutrition and Micronutrient Deficiencies Among Bhutanese Refugee Children ---
Nepal, 2007

Acute and chronic malnutriion and micrenutrient deficiencies have been found i refugee camp populations (). In southeastern MNepal, despite consistent access by refugees to general rations,* certain
micromutrient deficiencies have posed a substantial health burden to the apprommately 100,000 Bhutanese residing i seven refugee camps (7). Lanted food diversity, frequent dlness, and poor feedmg
practices have been cited as underlying causes of poor nutritional status m this population. Annual surveys to assess levels of acute malnutrition (1e., wastng) and chrome malnutriion (Le., stunting) have been
conducted m these camps by the Association of Medical Doctors of Asta (AMDA) and Urited Nations High Cormssioner for Befigees (UNHCE), however, the capacity to rehiably evaluate micronutrient
deficiencies has not emsted locally m the camps (3). In January 2007, AMDA and CDC, at the request of UNHCE. and the World Food Programme (WFP), conducted a nutrihional survey of children aged
6--59 months, assessing 1) the prevalence of acute malmutrition, chronic malnutrition, underweight, anetmia, and angular stotatitis (e, riboflavin deficiency); 2) the cumulative incidence of diarrhea and acute
respiratory illness (ART); and 3) the feeding practices of the children's mothers. This report describes the results of that survey, which indicated that, although acute malttrition was found in only 4.2% of the
children, chronic malhutrition was found in 26 9% and anemia in 43.3%, These findings underscore the importance of monitoring both malnutrition and micrenutrient deficiencies and addressing the undetlying
causes of nutritional deficits.

In 1991, apprommately 100,000 Bhutanese mostly of Nepali origin began fleeing ethnic persecution in Bhutan and now live in seven refugee camps in southeastern Mepal. This refugee population has been
stable since 1993 but remains dependent on food assistance. During Janwary 28--February 6, 2007, a cross-sectional survey was conducted in the Bhutanese refugee camps. The number of households
selected m each camp was proportional to the size of the camp, mdmdual households were selected using a systematic random sampling method. Information was collected regarding all children aged 6--59
months m each household by mtermnewing thew mothers. Questions were asked regarding foods eaten by thew children within the precedmg 24 hours, moidence of diarthea (1e | three or more episodes within
the preceding 24 hours) or ARI (1e., fever plus etther cough or dfficulty breathing) i children within the preceding 14 days, and beliefs regarding thew practices for feeding their children. In addition, the
children's weight and height measurements, hemoglobin levels, and presence of climcal signs of angular stomatitts were assessed.

Weight was measured using digital scales, and height {or recumbent length for children aged <2 years) was measured using a Shorr Infant-Child Height Board (4). Acute malnutrition was defined as a weight-
for-height z-score <-2 or the presence of edema; severe acute malnutrition was defined as a weight-for-height z-score =-3 or edema (5). Chronic malnutrition was defined as a height-for-age z-score =-2;
severe chronic malnutrition was defined as a height-for-age z-score <-3. Underweight was defined as a weight-for-age z-score <-2; severe underweight was defined as a weight-for-age z-score <-3
Hemoglobin was measured using a Hemocue B-Hemoglobin Photometer (6). Anemia was defined as hemoglobin =11.0 g/dL for children and pregnant women and =12 0 g/dL for nonpregnant women.

The survey sample included 497 children and their 413 mothers. Twenty-one (4.2%0) of the children aged 6--59 months had acute maltutrition, and one (0.2%0) had severe acute malhutrition (Table). The
prevalence of acute malutntion was greatest (6.0%) among children aged 12--23 months. Chromic malnutriion was identified i 134 (26 9%4) children, and severe chronic malnutntion was identfied m 21
(4.2%) children. & total of 125 (25.1%) children were underweight, and 24 (4.8%) were severely underweight. Both chromc malutniion and underweight increased with age (chi square for both trends: p =
0,001

Among the children, 215 (43.3%4) had anemia; prevalence of anemia decreased with age (Figure), from 78 8% among infants aged 6--11 months to 20.1% among children aged 48--59 months (chi square
for trend: p=0.001). Angular stomatitis was identified in 56 (11.3%) children. The reported cumulative incidence of diarrhea and ART in children during the preceding 14 days was 30.0% and 28 8%,
respectively (Table).

Among the mothers, 56 (13.6%) had anemia; prevalence of anerma was sigmficantly gher (p = 0.01) ameong mothers who were vegetartans (26.2%) than among nenvegetarians (12.1%0). Twenty (4.9%4)
mothers reported exclustve breastteeding of therr children aged <6 months, and 314 (76.1%) reported miroducng hopds other than breast milke to ther children aged <3 months.

Cumulative incidence of diarthea and ART, frequency of foods consumed within the preceding 24 hours, and presence of anemia in mothers were not associated with anemia among the children However,
given the high prevalence of anemia, ron supplementation was recommended for all children aged <2 vears, in accordance with World Health Crganization guidelines (7). Other recommendations included
mvestigation of the causes of high incidence of diarrhea and ART in the children and expanded education of mothers regarding recommended feeding practices, particularly exclusive breastfeeding of children
aged <6 months and age-appropriate mtroduction of complementary foods.

Reported by: F Abdalla, J Mutharia, MO, United Nations High Copunissionsr for Refugess, Geneva, Switzerland. N Rimal, MDD, Assoc of Medical Daoctars af Asia, Bhadrapur, NMepal, O Bilukhe,
MD, PO, [ Talley, MPH, T Handzel, PRI, Mational Center far Enviramwmental Health; S Bamrak, MDD, EIS Qfficer, CDC.

Fditorial Note:

The nutriional status of refugees 15 determined by the prevalence of condiions related to both malnutriion and micronutrient deficiencies. However, historically, much attention has been paid to acute
malutnition and hittle attention to chrome malnutrition and micronutnent deficiencies. In the Bhutanese camps m Mepal, a stable population of refigees has been receiving a general ration that mcludes some
fresh vegetables and fortified blended flour but does not meet requirements for key micronutrients such as won, riboflavin, and witamm C. Food often is brought to refugee camps from a distance and requires
storage and distnbution. Penshable foods, such as vegetables (particularly green vegetables), fuits, and meats often are too costly and logistically difficult to be purchased in large quantities, stored,
transported, likely stored again, and then distributed to refigees.

Restriction of refigee movement to participate in agriculture, forage for supplemental foods, or earn wages to buy commodities, further diminishes their ability to obtain micrenutrient-rich foods not included in
the general ration. Fefugees in this setting have access to food markets; however, most do not have resources to afford foods rich in vitaming and minerals.

Micrenutrient deficiencies are not clintcally identifiable until late stages, and serologic testing 15 logistically difficult and costly. Given thewr diagnestic difficulty and sopact on growth and development,
mnicrettrient deficiencies should be addressed in children at an early age. This survey found that the prevalence of anetnia was high in children, particularly those aged 6--11 menths. Anemnia is a commen
clinical manifestation of micrenutrient deficiency, particularly iron deficiency. The prevalence of anemia was much higher in the children than in their meothers, despite access to similar foods. Potential reasons
for this include 1) inadequate numbers of iron-rich foods, 2) poor feeding practices, and 3) frequent episodes of commeon diseases, such as these causing diarrhea and respiratory infections, which can
increase loss of micrenutrients.

Because options for diversification of the general ration are limited, diet supplementation andfor food fortfication are the most likely methods to prevent micronutrient deficiencies. However, both fortification
and supplementation are costly, and the addition of some fortificants reduces the shelf-life of commeodities (&), Implementing supplementation and fortification programs will require changes i policies and
practices of food ad agencies and mcreased donor participation, although fortfication often 15 a cost-efectve strategy for addressmg micronutnient problems.

Educating mothers regarding appropnate breastfeeding and complementary feeding practices also is critical to preventing anerma and malnutrition i young children. Appropnate feeding practices mclude both
exclusive breastfeeding until age & months and ntroduction of complementary foods nich m witamins and mnerals at appropriate ages. Exclusive breastfeeding untl age & months 15 nutntionally adequate,
protects children against infection, and prevents mtroduction of iquids, such as tea, that can mhibit iron absorption ().

The high incidence of ilness, particulatly diartheal disease, in these children can decrease absorption and increase loss of micronutrients while also increasing metabolic (and consequently micronutrient)
requirements. Determining the causes of frecuent illnesses in the Bhutanese refugee children and implementing appropriate interventions to address these causes can decrease the effects of torbidity on



microtutrient deficiencies and overall nutritional status (Z

The findings in this repott are subject to at least one limitation. Although anetnia was evaluated as a marker for iron deficiency, levels of iron deficiency (e.g., ferritin or transferrin receptors) were not measured

directly. In addition, other clindcally relevant micronutrients, such as thiamine, vitamin & or zinc, were not measured because of cost and logistical constraints.

Additional prionity given to chronic malnutrition and micronutrient deficiencies in refigee camps might reduce the incidence of anenia and other potential sequelae of these conditions, including slowed growth
atd development. One strategy that has been shown to reduce anernia in children and iz currently being evaluated in refigee camp settings is the use of Spr‘inl-\'_les®,T packets of dry powder, containing iron

atid other micronutrients intended for heme fortification of foods, As lengths of stay in refugee camps increase, agencies should consider this and other new strategies to address all possible negative nutritional

outcommes of prolonged dependence on food aid.
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* & daily general ration in Blntanese refugee camps in Nepal consists of parbodled rice, 400 g; whole grain, 20 g; lentils, 40 g, vegetable oil, 25 g; sugat, 20 g; wheat soyablend, 35 g; zalt, 7.5 g; fresh vegetables, 260 grotated each
month and including cauliflower, potato, pumpkin, squash, and radish).
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Table

TABLE. Mumber and percentage of Bhutanese refugee children aged 6-59 months with malnutrition or micronutrient deficlencles,
by age group — Nepal, 2007

Age group (mos)

12-23 24-59 Total
No. (%) No. (%) No. (%)
Malnutrition/Deficiency (n=117) n = 328) (N = 497) (95% CIY)
Acute malnutrition

{wt for ht z-score)t 119 7B 1B 8 21 (4.2) (28-6.4)

Severe$ 0 {0 o o) 103 1 03 {0.0-1.1)
Cheonle malnutrition

bt for age z-score)T 5 (a8 27 ;) 102 (311 134 (269) (23.2-31.0)

o [ 5 6 49 21 @42 (2.6-6.4)

ht (wt for age z-score)l 4 7.0 25 96  (29.3) 126 (25.1) (21.5-29.1)

a (58 a 18 (55 24 (4.8 (3.3-7.1)

Anemia 41 (78.8) 80 94 (2B.7) 215 (43.3) (39.0-47.7)

Angular stomatitis 110 4 51 (155) 56 (11.3) (8.8-14.3)

Diarrhea 27 (51.9) 54 E8  (20.7) 149 (30.0) (26.2-34.2)

Acute respiratory liness 23 (44.2) 45 7S (229) 143 (28.8) (25.0-32.9)

* Confidence interval

t Defined as a z-score <-2.0 standard devialions from the reference median or presence of edema. (World Health omme mm Expert Committee on
Phiysical Stats. Physical stalus: e use and Intarprtation of anihropometry. World Health Organ Tach Rep Ser 1995854

§ Detined as a z-500re <-3.0 standard deviations from the reference median or presence of edema,

T Defined as a z-score e-E 0 standard deviations from the reference median.

** Defined as a z-scofe <-3.0 standard deviations from the reference median,
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Figure

FIGURE. Percentage of Bhutanese refugee children aged 6-59
months with anemia, by age group — Nepal, 2007*t
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TCh| square test for trend, p<0.001.
N = 497.
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